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(54) COOLING WATER REFILLING DEVICE OF WATER-COOLED FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent liquid junction phenomenon and 
scale generation by sensing the concentration of impurities in cooling water, 
and giving a degree-of-opening command to a blow water control valve 
furnished in a blow water system. 

SOLUTION: Impurities in a cooling water are condensed gradually in the 
process that the steam separated by a water-vapor separator 4 is supplied 
to a fuel reforming device 2, and in the course of operatio n, the 
concentration of the imp urities in the_c oolingjift;atgrjises gradually^ The_ 
concentr ation is is_sensed b y a sensor 21 for Pleasuring electroconductivity 
and a sensor 22 for silica concentration, and a degree-of-opening command 



23S is given to a blow water control valve 28 from a control part 23 when 
either of the sensing values exceeds the reference value, and thereupon 
the rate of the flow of blow water IOC is controlled. The pure water 10E 
obtained by a purifvinq_deyice 6 is.fed„back_to the separator 4 to dilute the 




concentration of the impurities contained in the cooling water. ^ ^ 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell which consists of two or more unit cells and a layered product of a cooling plate. The demineralizer which changes 
into the reclaiming tower for exhaust gas Nakamizu of the aforementioned fuel cell in the water cooling type fuel cell which has the 
cooling- water- flow system which has the circulating pump and steam eliminator which circulate through cooling water to the cooling plate 
of this fuel cell, the blow drainage system which supplies the blow water from the aforementioned steam eliminator to this reclaiming 
tower, the recycled water of this reclaiming tower, blow water, and the pure water that purified the mixed water of tap water, and is 
supplied to the aforementioned cooling- water-flow system. It is cooling water supply equipment of the water cooling type fuel cell 
equipped with the above, and is characterized by having the water quality control system of the cooling water which consists of a sensor 
which detects the concentration of the impurity contained in the cooling water of the aforementioned cooling- water-flow system, and a 
control section which emits opening instructions towards the blow groin valve of the aforementioned blow drainage system when the 
disregard level of this sensor exceeds the reference value which becomes settled beforehand. 

[Claim 2] Cooling water supply equipment of a water cooling type fuel cell with which a control section is characterized by emitting 
opening instructions towards a blow down valve when the reference value with which one disregard level of the aforementioned sensors 
becomes settled beforehand is exceeded in the cooling water supply equipment of a water cooling type fuel cell according to claim I by a 
sensor consisting of a sensor for conductivity measurement, and a sensor for silica density measurement. 

[Claim 3] Cooling water supply equipment of the water cooling type fuel cell characterized by having the unusual information section 
which emits information instructions towards an unusual alarm when a control section detects the unusual detecting signal sharply 
exceeding the reference value which becomes settled beforehand in the cooling water supply equipment of a water cooling type fuel cell 
according to claim 1. 



[Translation done.] 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the cooling water supply equipment formed in the water cooling type fuel cell used for the 
power plant for on site etc. for the purpose of supply of cooling water and maintenance of water quality. 
[0002] -^^^^ 

[Description of the Prior Art] Drawing 2 is the outline schematic diagram of equipment conventionally which shows a water cooling type 
phosphori cacid type fuel cell power plant to an example, and the fuel cell (stack) 1 which consists of a layered product of a unit cell is 

^quipped^ith the cooling pIafe^"^E?ffi^Has7he water-cooled pipe by which the laminating was carried out for two or more unit cells of 
every, and it generates it based on electrochemical reaction in response to fuel gas 2F from the fuel reformer 2 which carries out steam 
reforming of the original fuel, and the reaction air from the feeder which is not illustrated. The electrode reaction of a fuel cell 1 is 
exothermic reaction as a whole, the power generation heat of formation is cooled by the cooling- water-flow system 10 which has 
circulating-pump 7A and the steam eliminator 4 which are connected with the cooling pipe of a cooling plate 3, and circulate through 
cooling water lOA, and operation is performed where fuel cell temperature is held to the operating temperature of about 190 degreeC. 
[0003] Moreover, cooling water lOA which took and carried out the temperature up of the power generation heat of formation from the fuel 
cell 1 is cooled by separating a steam within the steam eliminator 4, and it is mixed with original fuel, and steam 4S separated within the 
steam eliminator 4 are supplied to the fuel reformer 2, and are used for a steam-reforming reaction. Furthermore, the hydrogen in fuel gas 
2F left unspent by the fuel electrode is sent to the burner of a fuel reformer, burns, and is used as reforming heat of reaction. 
[0004] When the cooling-water-flow system 10 supplies steam 4S separated with the steam eliminator 4 to the fuel reformer 2, cooling 
water lOA decreases. Then, in order to supply the insufficiency of this cooling water, cooling water supply equipment 1 1 is formed. 
Cooling water supply equipment 1 1 consists of the reclaiming tower 5 of a steam, a demineralizer 6 and pumps 7C and 7D, and a blow 
drainage system 9 equipped with the blow down valve 8. The reclaiming tower 5 of a steam condenses^and collects the power generation 
generation water contained as a steam the inside of the aiFpole side ot a"fuel cell 1 air being off-gas including the'fieaf exchanger which 
makes a cooling medium collected mixed- water lOB, and supplies mixed-water lOB which added tap water to this if needed to a 
demineralizer 6 through pump 7B. A demineralizer 6 is supplied to the steam eliminator 4 of the cooling-water-flow system 10 including a 
filter, an ion-exchange-resin"fomul Twater pun tier, etc. as cations (metal ion), such as anions,.such_as achloride ion contained in a mi xed 
water, and^ lcium ion, magnesium ion, and ion-excnange-water (pure w ater) lOE which removed solid impuri ties, such as a silica and"a"" 
microorganism,.f\jiriEer?^-^ — " ^ — ~ — " ^ " ' " ' " " — 

«[0005]=By'the way, tlTe impurity ion in mixed-water lOB serves as a load, and, as for a demineralizer 6, the ion adsorptivity ability of ion 
exchange resin falls gradually. Th en, with conventional equipment, the measures which maintain the electric conductivity -and-impurity-ion— 

(^Can5entration"of pure waier in ihe cooling-water-flow system 10 at fixed level are taken by forming electric conductivity 12 [ a total of] in 
the outlet side of a demineralizer 6, and exchanging the ion exchange resin of a demineralizer 6 for a new thing, when the constant value in 
which the detection value becomes settled beforehand, for example, OJjnjcr gS/cm, is exc eeded. 

[0006] Moreover, the impurity remains in pure water lOE supplied to the cool i ng- water- flow system 10 with the minute amount, and since 
it is gradually condensed in process in which this supplies steam 4S to the fuel reformer 2, while operation time passes, the high impurity 
concentration in cooling water lOA goes up. Then, in the conventional example, the blow drainage system 9 is formed between the steam 
eliminator 4 and a reclaiming tower 5, a blow down valve 8 is always opened slightly, or on-off control is carried out periodically, blow 
water is sent to a reclaiming tower 5, and the measures which supply pure water lOE from the part demineralizer 6, and suppress elevation 
of the high impurity concentration in cooling water lOA are taken; 
[0007] 

[Problem(s) to be Solved by the Invention] Since it depends for management of the high impurity concentration contained in the pure water 
in a cooling- water-flow system on the control of flow of the blow water by the handicraft in the conventional example. For example, when 
two or more sets are used in the place where fuel cell power plants differ as a power unit for on site. If water quality management tends to 
become various and the conductivity of cooling water goes up with elevation of the impurity ion concentration in cooling water lOA owing 
to this by the method of the control of flow of blow water The liquid junction phenomenon in which a part of power generation current 
leaks through cooling water in connection with this between unit cells occurs, and it becomes easy to produce un-arranging [ that a 
difference arises in the generating efficiency of a fuel cell power plant ]. Moreover, elevation of the silica concentration as calcium, 
magnesium, or a solid impurity causes generating of a cooling pipe and the scale in the internal surface of a cooling-water-flow system, 
while the bad influence that fuel cell temperature rises by the increase in the thermal resistance in a heat-exchange side occurs, the flow 
resistance of piping increases by deposition of the exfoliative scale, or the fuel cell power plant which produces un-arranging, such as 
causing lock out of a bulb, is also generated. 

[0008] The purpose of this invention is to offer the cooling water supply equipment of a water cooling type fuel cell which there is no 
difference in water quality management of cooling water between sites, and can prevent generating of a liquid junction phenomenon and a 
scale beforehand. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to claim 1 It can set to the water 
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cooling type fuel cell which has the fuel cell which consists of two or more unit cells and a layered product of a cooling plate, and the 
cooling- water-flow system which has the circulating pump and steam eliminator which circulate through cooling water to the cooling plate 
of this fuel cell. The reclaiming tower for exhaust gas Nakamizu of the aforementioned fuel cell, and the blow drainage system which 
supplies the blow water from the aforementioned steam eliminator to this reclaiming tower. It is cooling water supply equipment equipped 
with the demineralizer which changes into the recycled water of this reclaiming tower, blow water, and the pure water that purified the 
mixed water of tap water, and is supplied to the aforementioned cooling-water-flow system. It has the water quality control system of the 
cooling water which consists of a sensor which detects the concentration of the impurity contained in the cooling water of the 
aforementioned cooling- water-flow system, and a control section which emits opening instructions towards the blow groin valve of the 
aforementioned blow drainage system when the disregard level of this sensor exceeds the reference value which becomes settled 
beforehand, 

[0010] Here, as for invention according to claim 2, it is good to constitute so that it may emit opening instructions towards a blow groin 
valve, when one disregard level of the aforementioned sensors exceeds the reference value with which a sensor consists of a sensor for 
conductivity measurement and a sensor for silica density measurement, and a control section becomes settled beforehand. Moreover, when 
a control section detects the unusual detecting signal sharply exceeding the reference value which becomes settled beforehand, as for 
invention according to claim 3, it is good to constitute so that it may have the unusual information section which emits information 
instructions towards an unusual alarm. 
[0011] 

[Function] In invention according to claim 1, a sensor detects the concentration of the impurity with which a water quality control system is 
contained in the cooling water in a cooling- water- flow system. Since opening instructions were emitted towards the blow groin valve when 
the disregard level of this sensor exceeded the reference value which becomes settled beforehand The reclaiming tower of the blow 
drainage system prepared conventionally and power generation generation water and the water quality control function which links with a 
demineralizer and prevents automatically concentration of the impurity in a cooling- water- flow system are obtained, moreover, the case 
where the cooling water supply equipment of two or more fuel cell power plants for on-site power supplies has a difference in the water 
quality of a mixed water, or the adsorption capacity force of ion exchange resin, respectively ~ a blow ~ the vi^ater quality in the cooling- 
water-flow system of each fuel cell power plant is automatically held by control of amount of water at fixed level 
[0012] By invention according to claim 2, the sensor which detects the high impurity concentration in cooling water is used as the sensor 
for conductivity measurement, and the sensor for silica density measurement here. Since opening instructions were emitted towards the 
blow groin valve when a control section exceeded the reference value with which the disregard level of one of sensors becomes settled 
beforehand The silica as a solid impurity which concentration of a chloride ion, calcium ion, magnesium ion, etc. is detected as a fall of ion 
conductivity by the sensor for conductivity measurement, and cannot be detected as a fall of conductivity is detected by the sensor for silica 
density measurement. Therefore, the function to-prevent the fall of the conductivity of the cooling water leading to [ of a liquid junction 
phenomenon ] generating, the calcium ion constituting the cause of deposition of a scale, magnesium ion, and the water quality function 
manager having the function to prevent deposition of a silica with a high precision are obtained. 

[0013] Moreover, since it had the unusual information section which emits information instructions towards an unusual alarm when a 
control section detected the unusual detecting signal sharply exceeding the reference value which becomes settled beforehand in invention 
according to claim 3 By judging the alarm of an unusual alarm to be the signal which reports the capacity fall of a demineralizer, for 
example, performing exchange of the filter medium pf a filter, and exchange of ion exchange resin, a demineralizer can be held in the 
always pure state and water quality management with a high precision can be performed. 
[0014] 

[Example] This invention is explained based on an example below. In addition, since the member which attached the same reference mark 
as the conventional example has the same function as it of the conventional example, the explanation is omitted. Drawing 1 is the outline 
schematic diagram showing the cooling water supply equipment of a water cooling type ph osphoric acid type fuel cell power plant for one 
example of this invention for an example. In drawing, the water quality control system zu consists of control sections 23 which emit 
opening instruction 23S towards the blow groin valve 28, when the disregard level of the sensor 21 for conductivity measurement which 
detects the ion conductivity of cooling water lOA in the steam eliminator 4 and the sensor 22 for silica density measurement, and one of 
sensors exceeds the reference value which becomes settled beforehand. Moreover, when this water quality control system 20 carries out 
link operation with the blow drainage system 9 prepared conventionally, the reclaiming tower 5 of power generation generation water, and 
a demineralizer 6, cooling water supply equipment equipped with the function to prevent automatically concentration of the impurity 
contained in cooling water lOA in the cooling- water- flow system 10 is constituted. 

[0015] jQiaHs, when conductivity of ion -exchange- water lOE obtained by the demineralizer 6 is set into O.lmicroS/cm in an example and 
silica concentiiti^i's*set"to"0T02'ppm, the value about several times the value of above-mentioned is beforehand set as the control section 
23 as a reference value. If a generating mode is performed in this state, while solid impurities, such as impurity ion in cooling water lOA 
and a silica, will be gradually condensed in the process which supplies steam 4S which the steam eliminator 4 separated to the fuel 
reformer 2 and operation time will pass, the high impurity concentration in cooling water lOA goes up gradually. Solid impurities, such as 
a silica which detects concentration of the chloride ion from which the feature of this example causes [ of a liquid junction phenomenon ] 
generating, calcium ion, magnesium ion, etc. by the sensor 21 for conductivity measurement as a fall of ion conductivity, and cannot be 
detected by the sensor 21 for conductivity measurement by the sensor for conductivity measurement, are in the point detected by the sensor 
22 for silica density measurement. Therefore, if one of detection values exceeds each reference value, opening instruction 23S will be 
outputted towards the blow groin valve 28 from a control section 23. Based on this, the flow rate of blow water IOC is controlled, pure 
water lOE processed by the part and the demineralizer 6 flows back to the steam eliminator 4, and the high impurity concentration in 
cooling water lOA is diluted. The power generation performance degradation by the liquid junction phenomenon and the cooling 
performance degradation by deposition of a scale can be prevented beforehand. 

[0016] Moreover, since the water quality in the cooling- water-flow system 10 can be held on fixed level with the automatic control of the 
amount of conduction of blow water when the cooling water supply equipment of two or more fuel cell power plants for on-site power 
supplies has a difference in the water quality of a . mixed water, or the adsorption capacity force of ion exchange resin, respectively, the 
advantage which can manage the water quality of the cooling-water-flow system of two or more sets of fuel cell power plants on fixed 
level, without hardly needing an effort is acquired. 

[0017] In addition, with regards to the water quality of mixed -water lOB, and the impurity removal performance of a demineralizer 6, it is 
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decided any shall operate between the sensor 21 for conductivity measurement, and the sensor 22 for silica density measurement. 
Therefore, the advanced water quality function manager who can prevent automatically generating of the liquid junction phenomenon 
resulting from the fall of conductivity and deposition of a scale is obtained by deciding the combination of a sensor with careful attention to 
this point. Moreover, only the sensor for conductivity measurement is formed, and only the sensor for silica density measurement is formed 
and you may make it simplify the composition of a water quality control system in the equipment which a solid impurity tends to deposit 
with the equipment to which concentration of impurity ion tends to take place conversely. 

[0018] When the unusual detecting signal which, on the other hand, exceeds sharply the reference value with which a control section 23 
becomes settled beforehand from the sensor 21 for conductivity measurement or the sensor 22 for metal ion density measurement in 
drawing 1 is received, If it constitutes so that information instruction 23A may be outputted towards the unusual alarm which is not 
illustrated By the operating staff which received the alarm of this unusual alarm judging it as what the capacity fall generated in the 
demineralizer, for example, performing exchange of the filter medium of a filter, and exchange of ion exchange resin The advantage which 
it becomes possible to also manage the maintenance timing of a demineralizer 6 equally using the water quality control system 20, 
therefore can equate further water quality management of the cooling-water-flow system of two or more fuel cell power plants for on-site 
power supplies is acquired. 
[0019] 

[Effect of the Invention] The cooling water supply equipment of the water cooling type fuel cell of this invention formed the water quality 
control system which becomes the cooling- water- flow system of a water cooling type fuel cell from the sensor for ion concentration 
measurement, and its control section as mentioned above, and when the ion concentration in cooling water exceeded default value, it 
constituted it so that the amount of blow water conduction might be increased. Consequently, since cooling- water supply equipment 
supplies pure water automatically corresponding to the amount of blow water conduction and dilutes the ion concentration in cooling water, 
concentration of the ion concentration in the cooling water which became a problem with the conventional technology is avoided, and the 
water-cooling-type fuel cell power plant equipped with the cooling-water supply equipment with which the cooling performance which 
there is no generating of a liquid-junction phenomenon and a scale, and was stabilized is obtained can offer. Since the water quality in a 
cooling-water-flow system can be especially held on fixed level with the automatic control of the amount of conduction of blow water 
when the cooling water supply equipment of two or more fuel cell power plants for on-site power supplies has a difference in the water 
quality of a mixed water, or the adsorption capacity force of ion exchange resin, respectively, the advantage which can manage the water 
quality of the cooling-water-flow system of two or more sets of fuel cell power plants on fixed level, without hardly needing an effort is 
acquired. 

[0020] Furthermore, the advantage which can perform water quality management with a more high precision using both complementary 
operation is acquired by forming the sensor for conductivity measurement, and the sensor for metal ion density measurement. On the other 
hand, the advantage which it becomes possible to also manage the maintenance timing of a demineralizer equally, therefore can equate 
further water quality management of the cooling- water-flow system of two or more fuel cell power plants for on-site power supplies is 
acquired by adding an alarm function to a water quality control system. "^^ """^^ — 

[Translation done.] 
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